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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Complexity of in operation being little and safe, it consists of 
the aqueous solution of single liquid type which is superior 
even in stability of liquid whose also influence to 
environment is little, from room temperature with the low 
temperature of 200 degrees extent it is fixation possible in 
substrate, at sametime coated surface high-level offer coating 
composition which hydrophilicization it can doaccording to 
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photoexcitation of photocatalytic titanium dioxide. 

[Means to Solve the Problems] 

When with room temperature fixation possible coating 
composition which consists of the aqueous solution of 
photocatalytic titanium dioxide particle of particle diameter 
1-100 nm and pH 8—12 or pH 0-5 where the tin oxide 
particle of particle diameter 1-100 nm is contained, forming 
coating in substrate, when ultraviolet light of 200 - 400 nm is 
irradiated, that responding, theaforementioned photocatalytic 
titanium dioxide is done photoexcitation, Through hydrophilic 
coating composition,, which reaches point where 
hydrophilicity is displayedand makes feature 

[Claim(s)] 
[Claim 1] 

When with room temperature fixation possible coating 
composition which consists of the aqueous solution of 
photocatalytic titanium dioxide particle of particle diameter 
1 - 1 00 nm and pH 8- 1 2 or pH 0-5 where the tin oxide 
particle of particle diameter 1-100 nm is contained, forming 
coating in substrate, when ultraviolet light of 200 - 400 nm is 
irradiated, aforementioned photocatalytic titanium dioxide 
photoexcitation is done inconsequence of that, Through 
hydrophilic coating composition,, which reaches point where 
hydrophilicity is displayedand makes feature 

[Claim 2] 

When with room temperature fixation possible coating 
composition which consists of the photocatalytic titanium 
dioxide particle of particle diameter 1-100 nm which was 
covered with silica and/or silicone and aqueous solution of pH 
8-12 where tin oxide particle of particle diameter 1-100 nm 
is contained, forming coating in substrate, when ultraviolet 
light of 200 - 400 nm is irradiated, theaforementioned 
photocatalytic titanium dioxide photoexcitation is done in 
consequence of that, Through hydrophilic coating 
composition,, which reaches point where hydrophilicity is 
displayedand makes feature 

[Claim 3] 

With room temperature fixation possible coating composition 
which consists of aqueous solution of photocatalytic titanium 
dioxide particle of particle diameter I- 100 nm and pH 8-12 
or pH 0-5 where tin oxide particle of particle diameter 1-100 
nm is contained, immediately after forming coating in the 
substrate, contact angle of water being 30 degrees or less , at 
same time whenforming coating in substrate, when ultraviolet 
light of 200 - 400 nm isirradiated, Aforementioned 
photocatalytic titanium dioxide photoexcitation being done in 
consequence of that,it reaches point where hydrophilicity is 
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displayed, cleanliness coating composition 0 where the 
surface deposition deposit is washed away through by rainfall 
and and water wash theaforementioned coated surface 
becomes sustainable in clean state and makesfeature 

[Claim 4] 

With room temperature fixation possible coating composition 
which consists of photocataiytic titanium dioxide particle of 
particle diameter 1- 100 nm which was covered with silica 
and/or silicone and aqueous solution of pH 8-12 where tin 
oxide particle of particle diameter 1-100 nm is contained, 
immediately after forming coating in substrate, contact angle 
of water being 30 degrees or less , at thesame time when 
forming coating in substrate, when ultraviolet light of 200 
-400 nm is irradiated, Aforementioned photocataiytic titanium 
dioxide photoexcitation being done in consequence of that, it 
reaches point where hydrophilicity is displayed, cleanliness 
coating composition* where the surface deposition deposit is 
washed away through by rainfall and and water wash 
theaforementioned coated surface becomes sustainable in 
clean state and makesfeature 

[Claim 5] 

With room temperature fixation possible coating composition 
which consists of aqueous solution of photocataiytic titanium 
dioxide particle of particle diameter 1- 100 nm and pH 8—12 
or pH 0-5 where tin oxide particle of particle diameter 1-100 
nm is contained, immediately after forming coating in the 
substrate, contact angle of water being 30 degrees or less , at 
same time whenforming coating in substrate, when ultraviolet 
light of 200 - 400 nm isirradiated, Aforementioned 
photocataiytic titanium dioxide photoexcitation being done in 
consequence of that.it reaches point where hydrophilicity is 
displayed, retention of field of view coating composition,, 
wherethrough running water deposits and reaches point where 
water drop beingformed is prevented and makes feature 

[Claim 6] 

With room temperature fixation possible coating composition 
which consists of photocataiytic titanium dioxide particle of 
particle diameter 1-100 nm which was covered with silica 
and/or silicone and aqueous solution of pH 8-12 where tin 
oxide particle of particle diameter 1-100 nm is contained, 
immediately after forming coating in substrate, contact angle 
of water being 30 degrees or less , at thesame time when 
forming coating in substrate, when ultraviolet light of 200 
-400 nm is irradiated, Aforementioned photocataiytic titanium 
dioxide photoexcitation being done in consequence of that,it 
reaches point where hydrophilicity is displayed, retention of 
field of view coating composition,, wherethrough running 
water deposits and reaches point where water drop 
beingformed is prevented and makes feature 
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[Claim 7] 

With room temperature fixation possible coating composition 
which consists of aqueous solution of photocataJytic titanium 
dioxide particle of particle diameter 1-100 nm and pH 8-12 
or pH 0-5 where tin oxide particle of particle diameter 1-100 
nm is contained, immediately after forming coating in the 
substrate, contact angle of water being 10 degrees or less , at 
same time whenforming coating in substrate, when ultraviolet 
light of 200 - 400 nm isirradiated, Aforementioned 
photocatalytic titanium dioxide photoexcitation being done in 
consequence of that,it reaches point where hydrophilicity is 
displayed, antifogging coating composition wherethrough 
deposited water spreads evenly and haze and 58 l ) reaches 
thepoint where occurring is prevented and makes feature 

[Claim 8] 

With room temperature fixation possible coating composition 
which consists of photocatalytic titanium dioxide particle of 
particle diameter 1-100 nm which was covered with silica 
and/or silicone and aqueous solution of pH 8-12 where tin 
oxide particle of particle diameter 1-100 nm is contained, 
immediately after forming coating in substrate, contact angle 
of water being 10 degrees or less , at thesame time when 
forming coating in substrate, when ultraviolet light of 200 
-400 nm is irradiated, Aforementioned photocatalytic titanium 
dioxide photoexcitation being done in consequence of that, it 
reaches point where hydrophilicity is displayed, antifogging 
coating composition wherethrough deposited water spreads 
evenly and haze and 13 y reaches thepoint where occurring 
is prevented and makes feature 

[Claim 9] 

Furthermore coating composition which is stated in Claim 
1-8 which includes the water soluble polymer and makes 
feature 

[Claim 10] 

Furthermore, coating composition which is stated in Claim 
1-9 where silver, copper, palladium, platinum, 
rhodium. jp8 ^ A, ruthenium, gold. zinc, 
cobalt, iron, nickel, sodium, lithium, potassium, 
calcium, magnesium, strontium or one kind or more which 
is chosen from groupof compound of those metal is added and 
makes feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, with temperature of room temperature-20 0 
degrees extent coating being formable in substrate surface, 
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forms substrate surface in high-level hydrophilicity by at 
same timeforming coating, or it regards coating composition 
which is made sustainable. 

Furthermore as for details, as for this invention, it regards 
haze of substrate and antifogging * drip resistance coating 
composition which prevents water drop formation by forming 
coating of mirror and in surface of lens* sheet glass other 
transparent substrate. 

As for this invention, in addition, it prevents fact that surface 
becomes dirty by forming coating in surface of building and 
the window glass and machine equipment and goods, or self 
purification (self-cleaning ) itdoes surface with rain and easily 
it regards coating composition which cleaning is done or with 
water. 

[0002] 

[Prior Art] 

When substrate surface is done hydrophilicization, because it 
reaches point wheTe deposited water drop spreads to substrate 
surface evenly, be able to prevent the haze of glass . lens* 
mirror or other transparency member effectively, 
devitrification can beprevented with moisture . 

In addition, be able to prevent fact that running water deposits 
in water drop, it is useful to field of view characteristic 
guaranty at thetime of rainy sky and prevention etc of field of 
view loss of bathroom mirror by fact that shower catches. 

Furthermore, carbon black or other combustion product % 
lipid, sealant eluted component or other hydrophobicity 
contaminant which is contained in city soot dusU automobile 
or other exhaust gas to be diftlcultto deposit, depositing, you 
drop simply, due to rainfall and the water wash because £ it 
becomes way, it is convenient. 

[0003] 

From this kind of situation in field of especially antifogging 
paints outdoor antifouling paint, the hydrophilic resin is 
proposed from until recently, (for example Japan Unexamined 
Utility Model Publication 5-68006 number and, "polymer 
Vol.44. 1 995 May number, p.307 ). 

In addition, also surface treatment method in order 
hydrophilicization to do is proposed,(for example Japan 
Unexamined Utility Model Publication 3- 129357 number). 

[0004] 

But, hydrophilic resin which is proposed until recently 
converting to the contact angle of water, hydrophilicization is 
done to only 30 - 50 *extent, can show satisfactory fog 
prevention effect. 

In addition cleanliness is not satisfactory with deposit or 
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rainfall, water wash of contaminant which consists of 
inorganic clay quality. 

In addition, hydrophilicization which is proposed until 
recently with surface treatment methodological (etching 
treatment, plasma treatment etc) in order to do, 
hydrophilicization it being possiblehigh- level in transient, 
long-term maintenance it does state, it is notpossible . 

[0005] 

As for these inventors, when semiconductor photocatalyst 
containing layer is formed in substrate surface in PCT/WO 
96/29375 number, surface hydrophilicization is done 
high-level according to photoexcitation of semiconductor 
photocatalyst, if you invent and glass, lens, mirror, apply 
this technology to member or other various composite 
material around external decorative material, water, 
anti fogging, cleaning or other functionwhich is superior in 
these composite material can be granted proposed . 

According to this method, satisfactory fog prevention, field 
of view guaranty effect is shown, cleanliness improves 
rapidly with deposit and rainfall , water wash of contaminant 
whichconsists of hydrophobicity contaminant and inorganic 
clay quality. 

In addition according to photoexcitation of photocatalyst 
semiconductor state which the hydrophilicization is done is 
maintained and recovers. 

[0006] 

In addition, as for these inventors, from room temperature 
with low temperature of 200 degrees extent being fixation 
possible in substrate regarding coating agent whichconsists of 
precursor of photocatalytic titanium dioxide particle and 
tetraethoxysilane or other silica in WO 96/29375 number„at 
same time said coating agent in substrate coating fabric in 
doingdepending, substrate surface high-level hydrophilicity it 
disclosed also fact that the long-term maintenance it can do 
even with very weak ultraviolet light illumination of thing and 
0.004 m W/cnrextent which the hydrophilicization it can do 
according to photoexcitation of photocatalyst semiconductor. 

[0007] 

[Problems to be Solved by the Invention] 

But, tetraethoxysilane at underwater hydrolysis does coating 
agent which consistsof precursor of photocatalytic titanium 
dioxide particle and tetraethoxysilane or other silica, 
gradually siloxane resin onlyformation that with passage of 
time in order molecular weight raising to do, retains with state 
of long period aqueous solution when by condensation 
polymerization doing, there were times when coating external 
appearance and abrasion resistance or other film 
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[0010] 



manufacturability are impaired. 

Because of that aqueous solution of photocatalytic titanium 
dioxide particle and precursor liquid of the silica (Or organic 
solvent solution ) with it designates aforementioned coating 
agent, as two-liquid type, orit was necessary to make single 
liquid type which designates organic solvent as the solvent. 

[0008] 

As for two-liquid type job at time of coating being 
complicated bycomparison with single liquid type, with single 
liquid type which designates organic solvent as solvent, there 
is a problem in influence to workability and environment 
which accompany volatilization of organic solvent. 

Then, with this invention, complexity of in operation being 
little and safe,to consist of aqueous solution of single liquid 
type whose also influence to environment is little, from room 
temperature with low temperature of 200 degrees extent being 
fixationpossible in substrate, at same time coated surface 
high-level it offers coating composition which 
hydrophilicization it can do it makes objective according to 
photoexcitation of photocatalytic titanium dioxide. 

[00091 

[Means to Solve the Problems] 

With this invention, in order that above-mentioned problem is 
solved, when with room temperature fixation possible coating 
composition which consists of the aqueous solution of 
photocatalytic titanium dioxide particle of particle diameter 
1- 1 00 nm and pH 8- 1 2 or pH 0-5 where the tin oxide 
particle of particle diameter 1-100 nm is contained, forming 
coating in substrate, when ultraviolet light of 200 - 400 nm is 
irradiated, aforementioned photocatalytic titanium dioxide 
photoexcitation is done in consequence of that, Through when 
with room temperature fixation possible coating composition 
which consists of photocatalytic titanium dioxide particle of 
particle diameter 1—100 nm which was covered with 
hydrophilic coating composition ^ or silica and/or silicone 
which reaches point where hydrophilicity is displayed and 
makesfeature and aqueous solution of pH 8-12 where tin 
oxide particle of particle diameter 1-100 nm iscontained, 
forming coating in substrate, when ultraviolet light of 200 - 
400 nm is irradiated, hydrophilic coating composition where 
aforementioned photocatalytic titanium dioxide 
photoexcitation is done inconsequence of that, reaches point 
where through hydrophilicity isdisplayed and makes feature is 
offered. 

[0010] 

Regarding embodiment where this invention is desirable, as 
for extent of hydrophilicization, With antifogging application 
converting to contact angle of water, with field of view 
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guaranty application converting to contact angle of water with 
10 deg or less, more preferably 5 deg or less; style drops, 
with 30 deg or less, more preferably 20 deg or less; rainfall 
and water wash it becomes dirty with the hydrophobic 
substance among antifouling property (cleanliness ) 
application, converting to contact angle of watervis-a-vis 
(combustion product, sealant eluted component etc which 
floats in carbon black, atmosphere which is contained in the 
automobile or other exhaust gas ), with 50 deg or less, more 
preferably 30 deg or less; rainfall and water wash 
hydrophobic group among the antifouling property 
(cleanliness ) application and It becomes dirty with substance 
which includes both parties of the hydrophilic group and 
converting to contact angle of water vis-a-vis (soap deposit, 
carboxylic acid type lipid, carboxyltc acid ester type lipid 
etc), with30 deg or less, more preferably 20 deg or less; 
rainfall and water wash it becomes dirty with hydrophilic 
substance among antifouling property (cleanliness ) 
application and converting to contact angle of water vis-a-vis 
(clay etc), itmakes 20 deg or less, more preferably 5 deg or 
less. 

[0011] 

[Embodiment of the Invention] 

Next, you explain concerning constituent of this invention. 

photocatalytic titanium dioxide referred to here, positive hole 
or conducted electron is formed with the excitation of electron 
in valence electron band of titanium dioxide crystal, perhaps 
localized quantitative theory defect is caused in surface with 
that, chemically adsorbed water and physically adsorbed 
water above equilibrium amount with action which adsorbs, 
to the titanium dioxide which hydrophilicization it is possible 
substrate surface points. 

As concrete substance, you can use one, two or more kinds 
etc which is chosen fromgroup of anatase titanium dioxide, 
brookite type titanium dioxide, rutile form titanium dioxide. 

As photocatalytic titanium dioxide particle, it is good for 
average particle diameter to use those of I - 1 00 nm. 
preferably 3-50 nm. 

In addition, shape of photocatalytic titanium dioxide particle 
is good amorphous, spherical shape, platelet, needle or 
other whichever. 

[0012] 

photocatalytic titanium dioxide particle which was covered 
with silica and/or silicone, it is covered imperfectly with silica 
and/or silicone, electron shield do to perfection by silica 
and/or silicone , it is the titanium dioxide particle which can 
show aforementioned photocatalytic. 
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It is something which is produced concretely by covering 
photocatalytic titanium dioxide particle with precursor of 
precursor and/or silicone of silica which consists of polymer 
of monomer* oligomer* or low-molecular-weight. 

dispersibility of photocatalytic titanium dioxide particle with 
alkali domain of pH 8*12 improves bycovering with silica 
and/or silicone. 

[0013] 

It can utilize tetraethoxysilane* tetraisopropoxy silane* tetia 
n- propoxy si lane and tetrabutoxy si lane, tetramethoxy 
silane* dimethoxy diethoxy silane or other tetraalkoxysilane; 
methyl silicate* ethyl silicate* propyl silicate* butyl 
silicate or other alkyl silicate etc ideallyhere as precursor of 
silica. 

In addition, here as silicone precursor, methyl 
rrimethoxysilane* ethyl trimethoxy silane* methyl 
triethoxysilane* ethyl triethoxysilane* methyl tri propoxy 
silane, ethyl tri propoxy silane,n- propyl rrimethoxysilane* 
n- propyl triethoxysilane* n- propyl tri propoxy silane, 
isopropyl trimethoxy silane* isopropyl triethoxysilane* 
isopropyl tri propoxy silane, methyl To rib ibis silane* ethyl 
To ribibis silane* n- propyl butoxy silane, isopropyl butoxy 
silane, phenyl trimethoxysilane* phenyl triethoxysilane* 
phenyl tri propoxy silane and phenyl tributoxy silane, the;ga 
-glycidoxy propyl trimethoxysilane* the;ga -glycidoxy 
propyl triethoxysilane* the;ga -glycidoxy propyl tri propoxy 
silane, the;ga-methacryloxy propyl trimethoxysilane * the;ga 
-methacryloxy propyl triethoxysilane* the;ga -methacryloxy 
propyl tri propoxy silane, The;be - (3 and 4 -epoxy 
cyclohexyl ) ethyl trimethoxysilane* ;be - (3 and 4 -epoxy 
cyclohexyl ) ethyl triethoxysilane* ;ga -aminopropyl 
trimethoxysilane* the;ga -aminopropyl triethoxysilane* 
the;ga-mercapto propyl trimethoxysilane* the;ga -mercapto 
propyl triethoxysilane* trifluoropropyl rrimethoxysilane* 
trifluoropropyl triethoxysilane* phenylmethyl diethoxy it can 
utilize silane, dimethyl dimethoxy silane, the dimethyl 
diethoxy silane, diethyl diethoxy silane, phenylmethyl 
dimethoxy silane, biphenyl dimethoxy silane and one kind or 
more etc which is chosen from group of (portion ) 
hydrolysate* hydrolysis ♦ condensate of the diphenyl 
diethoxy silane or other silane derivative* ideally. 



[0014] 
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[0015] 

Mi&«4b^<DS 

*»1£»tf * £LTI** tKP*v7Jlo**>tr 
;up-x* bKP**>7;u*/Hrn>P-X, /KUtf- 

;i>*MS», Ou*>* 75-/&**rttSto, 7 

[0016] 

is, / e*. pv^a, 

A, ^x-^A, &* 819, a/toK fc, 
iU^MJOA* U*<t?A* xhP^^A.^'J 

a0fb*«aa**aa*i« i a&±*<i3AQ 

ai#n* i aw±^at^at\ mttt 

/^v^a, a*. PS?*A, ?^^A* *t 
-^A* a/</tK fife. -v*JUXI***iS> 

jn-r^c<tr*. jte^a^a>^aaf=j:«afba 
5caatta*a±***ct*«Tf**. 



^MJt?A* 'Jf^A* XhP>^A* ft«J* 
A. ftrt^A, 7^>->AXttf*l6*l 

a><b*aa>*frbai#n* i a«i±*»ftj-r 
&cfc. 3fe^a<*<D*aa«c(6Cfca*<btt 

Coon] 

a*a i ^ io<D3-T--fXfa*aic. ^aa 
ttaib?*:/&t;aitau*«>aaa<ta« 

aaaafcatuTtti/u** *U7, 
7, 7*5^-. asaa<b^^>. afba. 

*v7, ftyUi/7. -f?Mj7* S&<b-?>ff>* * 
□ 57, iHb/^v^A* ®<b$, afta/<* 
k mto-v*rfc* M^ut-^a* /\:?-7, 

subx^^ a* aiba* 
A*'j*-nt>»*&atf*i* i axi*2aiu± 

[0018] 
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As tin oxide particle, it is good for average particle diameter 
to use those of I - 100 nm* preferably 2-50 nm. 

antimony or other metal dope may be done to tin oxide . 
[0015] 

When water soluble polymer is added, adhering behavior at 
time of room temperature curing improves. 

As water soluble polymer, it can utilize hydroxy alkoxy 
cellulose, hydroxyalkyl cellulose, polyvinyl alcohol, 
polyvinyl alcohol-polyvinyl acetate copolymer, urethane* 
amino group-containing condensate* acrylate etc. 

[0016] 

silver* copper, palladium* platinum, rhodium, "fv 
jp8 *A, ruthenium* gold, zinc, cobalt, iron, nickel, 
sodium, lithium, strontium, potassium, calcium, 
magnesium or one kind or more which is chosen fromgroup 
of compound of those metal may add. 

silver* copper, zinc or by fact that one kind or more which 
is chosen from groupof compound of those metal is added, 
antimicrobial can be granted. 

palladium* platinum* rhodium* jp8 *A, 
ruthenium* gold* cobalt, iron, nickel or by fact that one 
kind or more which is chosen from group of compound of 
those metal is added,oxidation and reduction catalyst 
performance it can improve with photoexcitation of 
photosemiconductor. 

sodium* lithium* strontium* potassium* calcium* 
magnesium or by fact that one kind or more which is chosen 
from groupof compound of those metal is added, 
hydrophilicization performance which responds to the 
photoexcitation of photosemiconductor it can improve. 

[0017] 

It is possible to coating composition of Claims 1 through 10, 
to add inorganic oxide other than photocatalytic titanium 
dioxide and tin oxide. 

You can list one, two or more kinds etc which is chosen from 
group of silica* ceria* zirconia* alumina* amorphous 
titanium dioxide* tin oxide* magnesia* calcia* yttria* 
manganese oxide* chromia, vanadium oxide* copper 
oxide* cobalt oxide* nickel oxide* ruthenium oxide* 
hafhia* strontium oxide* silver oxide* water glass* 
lithium silicate as said inorganic oxide. 

[0018] 
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K 'J>Mfca*08£batf*i* i «a±* 
©aafifcicfcur, **«0«waa^0 



[0019] 

Bg&b>X. ft¥L/>X, Aft 
&UVX, B8EfflU>X, ¥*t*3¥it3U>X 
©*3*U>X;^jXA;t**aa*«>a*f7 

^in, aaaa. aw, 

7, ¥ati4>J;3ttaya0a*f9A;&ft*, 

mi, ma. »*a* a±», 

w, p-^i-f a>dr>K5* & 

[0020] 

6B3Wt*<»!»-e**BniB31lcfi^Ttt, M 
, $a. -Wto^X. #7X, 3f«*9$. 

ti6(D«^i*. **ib0mafc. moit 

*y«»tti=f*, M^aaa>^3«pattna; 
£#;§»$. behm, aaa* ana. sa 
*, *-M-r ®«fcaa©rt«atfa«;a 
tfw;a«. &aaa« »«a» e=-ju/v* 
53*, a<hffl*/<-. t>k#. a 
f, «f> *a«5fta*/^-, *aaa*»3 
<D«a»ffl*/<-. aw, aa* ax 
a- xi«*ffl5*r-*'<^ a, aa. #m 
tt.aw^a^Moi/o-.^-Ku-^^^ 



It is possible to coating composition of Claims I through 10, 
to add one kind or more which ischosen from group of layer 
oxide, apatite, zeolite, activated carbon, metal oxide 
gel, metal hydroxide gel. hydroxyapatite. metal 
phosphate. 

So, by fact that it does, adsorptivity to member surface of this 
invention increases in freshness loss substance and NOx. 
SOxor other toxic gas or other hydrolysis reaction of methyl 
mercaptan, ammonia, aldehydes or other bad odor and the 
ethylene or other blue fruit, disassembly of above-mentioned 
substance is more promotedwith oxidation and reduction 
catalytic function of photosemiconductor. 



As substrate which can be used for this invention, glass, 
transparent plastic, lens, prism, mirror or other it is a 
transparent substrate substantially antifogging and style with 
dropregarding field of view guaranty application. 

More concrete, for bathroom or back mirror, dental tooth 
mirror for bathroom mirror. vehicle,mirror like road face; 
window glass; automobile, railroad vehicle, airplane, 
ship, diving boat of lens; prism; building and supervisory 
column like the lens for lens, semiconductor manufacture of 
eyeglass lens, optical lens, camera lens, microscope 
lens . il lumination, gondola of snowmobile . rope way and 
thegondola of amusement park, window glass; automobile, 
railroad vehicle, airplane, ship, diving boat of vehicle 
like the aerospace, gondola of snowmobile, snowmobile, 
motorcycle, rope way and gondola of amusement park, For 
windshield; protection of vehicle like aerospace or it is a 
goggles for the sports or a cover glass , of glass; 
measurement equipment of shield; frozen food display case of 
the shield; helmet of mask (mask for diving is included. ) and 
in those goods a adherable film, emblem etc. 

[0020] 

for example metal, ceramic, glass, plastic, wood, they 
are those combinations of stone and cement, concrete, 
fiber, cloth, paper, and those painted article etc of those 
laminate, regarding outdoors application which canexpect 
self purification with rainfall as substrate which can beused 
for this invention. 

More concrete, outdoor of passenger vehicle like building 
outdoor; window frame; automobile, railroad vehicle, 
airplane, ship, bicycle, motorcycle like exterior wall and 
roof and cover, tent material . deflector, storm door, net 
door for coating; window glass; signboard, traffic sign, 
soundproof wall, vinyl house, insulator, passenger 
vehicle, sealer, guard rail, veranda, automatic vending 
machine, air conditioner exterior machine, outdoors 
bench, various display equipment, shutter, fee places 



[0019] 



[0020] 
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[0021] 

5, -fe»k 3>*'J-k Hit. Arm, ft, 

#.»a,*a<t«2.«waJU£affl» 
* ^Rffffia Q p. *a« $$£&3k 3S 
U *a*M. * 

«u-/u. S#, &aa* K/*ju 



[0022] 

aaaaffltt*:?*:/. til. mnm&mmm 
a.e--^/v>x»K*Bfc«** 

[0023] 



«awittttt«i=aaa* 1^ &-F<D*a 
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between cover, solar heat water heater or other heat 
collection skillful cover, streetlamp* pavementfor solar 
battery, stone * tile, bridge and greenhouse, exterior wall 
material* wall for outdoors illumination, artificial Taki * 
artificial fountain andbetween glass, It is a outdoor and a 
coating, structural component* of coating* advertising 
tower of lamp protective cover* dustprooflng cover and 
coating, machine equipment and goods for fee box* roof 
trough, vehicle and in those goods a adherable film* 
emblem etc. 

[0021] 

for example metal* ceramic, glass* plastic, wood, they 
are those combinations of stone and cement* concrete* 
fiber* cloth, paper* and those painted article etc of those 
laminate* regarding application which canexpect cleaning 
with water wash as substrate which can be used for the this 
invention. 

Fact that more concretely, above-mentioned outdoors 
application member is includedof course, in addition, is 
illumination* inside member* kitchen goods, cookware* 
cookware dryer* ventilation fan* sink for the member* 
bath* bathroom sink* lighting fixture* kitchen of 
member* toilet* bathroom of interior finishing* window 
glass* housing, toilet of building and cooking range, 
kitchen food, cookware cleaner, kitchen back* window 
rail* window frame, air conditioner, tunnel inside wall* 
tunnel and inthose goods adherable film* emblem etc. 

[0022] 

heat radiating fin* pavement for for example window sash* 
heat exchanger, it is a bathroom mirror* vinyl house 
ceiling* bathroom sink* automobile body* bathroom 
ceiling* refrigeration /refrigerated showcase, bath apron for 
bathroom and in those goods a adherable film* emblem etc 
regarding application whichcan expect drying promotion as 
substrate which can be used for the this invention. 

[0023] 

In addition to description above it can utilize substrate which 
can beused for this invention in prevention of snow 
adhesion* gas bubble deposition prevention* bioaffinity 
improvement etc. 

It is a applicable in substrate where as for prevention of snow 
adhesion characteristic when the surface layer of especially 
surface roughness 1 ;mu m or less is provided, characteristic 
which issuperior remarkably is acquired, includes roofing 
material* antenna* transmission line for for example snow 
country and adherable film* emblem etc in those goods. 

[0024] 
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?$y<J>t%G\Zit : && 387nm ISTFs 
^b^^>0)*^[Cli;^ 413nm UTO)ft£$ 

*r* y^u/v^K^?* &®=7i>7<D ±o#m 

O.OOOImW/cm 2 £*±*#£L<!* O.OOImW/cm 2 
JU±, ±W£L<\t O.OlmW/cm 2 ia±-Cfc& a 

$ tc m m & s i * a o) § i z m *> * m -e i * 

300nm ia±T'fc£><D*)<*T£U>o 
(0025] 

H3fcJg l~10 (Da-T-O^^l^^tt^M 

r i oo MSBUTF-efcy, j:y#3sutt so s 

MWSIT-Cfcy* *fc#£L<l* lOMttJUT 
£fc*0.0l «*»l2l±*<»*U<.J:y»*U< 

i* o.o5 m*»fci-Mfcy*t,»i5Uii o.i a 

MJ2L±1!fc*. 
[0026] 

y#*u<» 0.5 MMwsiT-cfcy. **»3:L< 

I* 0.2 MttJSTFTto*. 

*fc*0.0l M«iai*t»*L<,«fcy»*L< 

a 0.02 M»j£iJt-efty»t»*u<i* cos m 



Irradiating light which possesses large energy (Mamely short 
wavelength ) in comparisonwith conducted electron band of 
photocatalytic titanium dioxide crystal and energy gap 
between valence electron band to photocataJytic titanium 
dioxide, it does photoexcitation of photocatalytic titanium 
dioxide. 

More concretely, when photosemiconductor is anatase 
titanium dioxide, when it is a wavelength 387 nm or less* 
rutile titanium dioxide, the light beam which contains light of 
wavelength 4 13 nm or less is irradiated. 

In case of above-mentioned photosemiconductor, because 
photoexcitation it is done by ultraviolet light source , interior 
illumination* sunlight like fluorescent lamp* tungsten 
lamp* metal halide lamp* mercury lamp as light source, 
and special light source etc like light source* sterilization 
lamp which induced those light source with fiber of low loss 
can be utilized. 

It is necessary for hydrophilicization of composite material 
surface, illumination of lightwhich is necessary in order 
photoexcitation to do photosemiconductor, above preferably 
0.001 mW/cm 2 and above more preferably 0.01 mW/cm 2 is 
0.0001 mW/cm 2 or more. 

In addition as for lighting wavelength with site which is 
touchedto eye of person it is desirable to be 300 nm or 
greater. 

[0025] 

addition quantity of tin oxide particle which is included in 
coating composition of Claim l~10 appropriately may be 
decided, but with 100 parts by weight or less , with more 
preferably 50 parts by weight or less , itis a most preferably 
10 parts by weight or less vis-a-vis for example photocatalytic 
titanium dioxide particle 1 part by weight. 

In addition, 0.01 part by weight or more are desirable, it is 
above most preferably 0.1 weightsection with more preferably 
0.05 parts by weight or more . 

[0026] 

In addition addition quantity of water soluble polymer which 
is included in coating composition of Claim 9 and 10 
appropriately may be decided, but with 1 part by weight or 
less , with the more preferably 0.5 parts by weight or less , it 
is a most preferably 0. 2 parts by weight or less vis-a-vis total 
weight of photocatalytic titanium dioxide particle and tin 
oxide particle. 

In addition, 0.01 part by weight or more are desirable, it is a 
most preferably 0.05 parts by weight or more with moTe 
preferably 0.0 2 parts by weight or more . 

In addition in 0.1 weight sections or less, with more 
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<i* 0.0005 a»»ia±r?fcy*t»»*t<tt 

0.001 S«»J2I±-P**o 

[0027] 

»#S 1-10 

■fcaa^fti«»ttB#W»»**LW 
*«ft£(*ctojnjM-«)*4>flB#aaa 
«<ttT, rBB#a£j&n3c&*<fc4)e«jft 

«s4>t? o.oi~5o aa%. «fcy#*L<i* 0.05-20 

S*%. ftfc*fl;L<tt 0.1-10 S*%<7)®ffllC 

B<0**»*U*. 

@fl2#;lJl*>< 10 tftj£«BA< 

*<, ati*Mi£BjH-*£Bafc*ffl*i::i* 



*fc, @^^ajSA< 0.01 a*%*a-cfc*£, 
*y»*ti*T»att 0.1 m»%r*fc^ 0 

[0028} 

B*3 Nio a)3-Tr<>^fflj56«9tt,±iaa)H 

B*£ l-io <Da--T-f>^«**I*.a«f* 2 

BtTo>«sai:Lri*^>y*(B»* 1.5), ma 

*^>^A(B I^.TKBttrtA^Afl^ 1.6). 
JfclT** **>*A(B 1.5). £&Xhn>^A 
(B 1.5), KPT-f KB 1.7). 7v1tfUW5M& 
\A).yyit^<f^y^M^ 1.4). r;i/5^(B 
1.6).*-f»(B l.6),-tf^7-^KB 1.5). 
ypf-fKB 1.5)***y>(B 1.6).-fe'J-9M> 
(B i.6).»<b*-f*(B l^.Bta-f'vHJ^A 
(fl 1.9)»*<»lf 6ft*. 



[0029] 

H*ig 1-10 0)a-T--f 
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preferably 0.05 parts by weight or less , it is a most preferably 
0.0 2 pans by weight or less vis-a-vis coating total liquid 
weight. 

In addition, 0.0001 part by weight or more are desirable, it is 
a most preferably 0.00 1 part by weight or more with more 
preferably 0.0005 parts by weight or more . 

[0027] 

As for quantity of solvent in coating composition of Claim 
1-10, concentration (Below, "solid component concentration 
" with you say, is. ) of photocatalytic titanium dioxide particle 
and tin oxide particle (When and water soluble polymer is 
added, it adds this. ) or other solids content which were 
inscribed it isdesirable to place in range of 0.01 - 50 
weight%. more preferably 0.05-20 weight%. most 
preferably 0.1-10 weight% in composition. 

When solid component concentration exceeds 10 weight%, 
surface where composition is appliedto have external 
appearance which clouding is done because or it possesses the 
interference fringe, it should have been a paint application, 
but it is not desirable in the application where it is necessary 
to form transparent thin film. 

in addition, when solid component concentration is under 

0. 01 weight%, sufficient hydrophilic surface efficientlyis 
formed is a possibility of becoming impossible . 

A more desirable lower limit is 0.1 weight%. 

[0028] 

coating composition of Claim 1-10 includes component of 
option outsidedescription above, it is possible . 

coating composition of Claim 1-1 0 includes substance which 
is a index of refraction 2 or less, it ispossible . 

When with addition of substance of index of refraction 2 or 
less, reflection of visible light can be prevented effectively in 
surface which is applied, benefit is acquired. 

silica (index of refraction 1.5 ), calcium carbonate (Same 1. 
6), calcium hydroxide (Same 1. 6), magnesium carbonate 
(Same I. 5), strontium carbonate (Same 1. 5),dolomite (Same 

1. 7), calcium fluoride (Same 1. 4), magnesium fluoride 
(Same 1 . 4), alumina (Same 1 . 6), silica sand (Same 1 . 
6),zeolite (Same 1. 5), montmorillonite (DANA 71.3.U.2 ) 
(Same I. 5), kaolin (Same 1.6), sericite (DANA 71.2.2a. 1 ) 
(Same 1 . 6), the iron (U ) oxide (Same 1 . 8), you can list 
yttrium oxide (Same 1 . 9) etc as substance of the index of 
refraction 2 or tess whose with this invention addition is 
possible in composition. 

[0029] 

coating composition of Claim 1-10 furthermore includes 
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detergent, it is possible. 

As for detergent, under 1 0 parts by weight, more preferably. 
0. 1-2 parts by weight extent it is desirable vis-a-vis 
photocatalyst particle 1 part by weight, to be added. 

As example of detergent whose with this invention addition is 
possible in composition, sulfonic acid polyoxyethylene alkyl 
phenyl ether ammonium salt, sulfonic acid polyoxyethylene 
alkyl phenyl ether sodium salt, aliphatic acid potassium 
soap, fatty acid sodium salt soap, sodium dioctyl 
sulfosuccinate. alkyl sulfate, alkyl ether sulfate, alkyl 
sulfate sodium salt, alkyl ether sulfate sodium salt, 
polyoxyethylene alkyl ether sulfate, polyoxyethylene alkyl 
ether sulfate sodium salt, alkyl sulfate TEA salt, 
polyoxyethylene alkyl ether sulfate TEA salt. 2- ethylhexyl 
sodium alkyl sulfonate ester salt, acyl methyl taurine acid 
sodium and lauroyl methyl taurine acidsodium, sodium 
dodecyl benzene sulfonate, sulfosuccinic acid lauryl 
disodium, polyoxyethylene sulfosuccinic acid lauryl 
disodium. polycarboxylic acid, oleoyl sarcosine. amide 
ether sulfate, lauroyl sarcosinate. sulfo FAester sodium 
salt or other anionic surfactant; 



polyoxyethylene lauryl ether, polyoxyethylene tridecyl 
ether, polyoxyethylene acetyl ether, polyoxyethylene 
stearyl l#e-l#teru, polyoxyethylene oleyl ether, 
polyoxyethylene alkyl ether, polyoxyethylene alkyl ester, 
polyoxyethylene alkylphenol ether, polyoxyethylene nonyl 
phenyl ether, polyoxyethylene octyl phenyl ether, 
polyoxyethylene 7 reverse side -jp7. polyoxyethylene 
stearate. polyoxyethylene alkyl phenyl ether, 
polyoxyethylene oleate. sorbitan alkyl ester, 
polyoxyethylene sorbitan alkyl ester, polyether modified 
silico- > and polyester modified silicone, sorbitan 7 
reverse side -jp7> sorbitan stearate s sorbitan palmitate* 
sorbitan sesquioleate. sorbitan oleate* polyoxyethylene 
sorbitan ^ reverse side -jp7 . polyoxyethylene sorbitan 
stearate. polyoxyethylene sorbitan palmitate. 
polyoxyethylene sorbitan oleate. glycerol stearate. 
polyglycerine fatty acid ester, alkyl alkylolamide. 1 auric acid 
diethanol amide and oleic acid diethanol amide, oxyethylene 
group dodecyl amine, polyoxyethylene dodecyl amine, 
polyoxyethylene alkyl amine, polyoxyethylene octadecyl 
amine, polyoxyethylene alkyl propylene diamine, 
polyoxyethylene oxypropylene block polymer, 
polyoxyethylene stearate or other nonionic surfactant; 
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^A^P^-fK. Ktv;UHJ^;U7>^-^A 

^p^y k. ^-y-xvJUh'^^^r^-^A 

^P^-fK, ;i/hU.^U7>*— »^A£n 

v^l^^-^A^P^-fK. *W? s s)V7 
5>ft»«. xr^xv;U7==>ftS?£. 7;i>* 

7> i E-^A^P5-<K^<D* J f*>ttllffiS 
[0030] 

H #® 1-10 <D=3-TY>?*§J*tol*. pH 1SS0> 

fctoKIlJUtttlteafc-fctf-CM. 

ff*£ 1-10 <D3-T-Oyt§fiE«5lc»J!iDA<Rr^ 
te»(D«i:L-Ctt. fltift. ft®. an. 7pe* 

Ml. VUf>g|. 7^fcf>ll, 
:7*;H*. ££1*. <7X>H, Ml. Mil. »J>=f 
B. fc^'JVil. «L KB* 'J>». vi^K, 
y*M* 7xy-;u, P -h;ux>x^^> 

n. wtm\,&Mmmm* **-*umm+ pm 
v/wiM* 73-^m* e;ue>». s 
ran. £*g$s*. ftSttML ^u;ut. yy- 

&**atM:l/C<i. 7l>*-7s *IHb+MJ 
<f A. TKSHt'J^A, fciHtM^A. *IHb 
■7>f **X?A. rtiHt*^v^A, *HftXha 
>*^A. »Hi-HJ^ A, ftlMj'J* A, *h«J 

#M*'J^a, A, ^atf^Bfc'j 

^ A, t-Y-^&HT^*- 1 } A^P^K. fh 
7**JU7>*-*AtKn*$/K*tf*lf?>*i 

So 
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You can list dimethyl alkyl betaine. aikyl glycine, amide 
betaine. imidazoline or other amphoteric surfactant; 
octadecyl dimethyl benzyl ammonium chloride, alkyl 
dimethyl benzyl ammonium chloride, tetradecyl dimethyl 
benzyl ammonium chloride, dioleyl dimethyl ammonium 
chloride. I - hydroxy-2- alkyl imidazoline quaternary salt, 
alkyl iso quinolinium bromide, polymer amine, octadecyl 
trimethyl ammonium chloride, alkyl trimethyl ammonium 
chloride, dodecyl trimethyl ammonium chloride, 
hexadecyl trimethyl ammonium chloride, behenyl trimethyl 
ammonium chloride, alkyl imidazoline quaternary salt, 
dialkyl dimethyl ammonium chloride, octadecyl amine 
acetic acid salt, tetradecyl amine acetic acid salt, alkyl 
propylene diamine acetic acid salt, di decyl dimethyl 
ammonium chloride or other cationic surfactant etc. 



[0030] 

coating composition of Claim 1-1 0 includes acid or base 
because of pH adjustment, it ispossible . 

You can list nitric acid, sulfuric acid, hydrochloric acid, 
propanoic acid, acetic acid, maleicacid. adipicacid. 
tumaric acid, phthalic acid, valeric acid, citric acid, 
lactic acid, butanoic acid, malic acid, picric acid, 
formic acid, carbon dioxide, phosphoric acid, oxalic 
acid, hydrofluoric acid. jp9 tK acid, phenol, 
p-toluenesulfonic acid, trichloroacetic acid chloric acid, 
oxalo acetic acid, succinic acid, glutaric acid, aconitic 
acid, pyruvic acid, nitrous acid, chlorous acid, 
hypochlorous acid, lauric acid, linolic acid, oleic acid, 
palmitic acid etc as example of acid whoseaddition is possible 
in coating composition of Claim 1-10. 

You can list ammonia, sodium hydroxide, lithium 
hydroxide . potassium hydroxide . magnesium hydroxide . 
calcium hydroxide, strontium hydroxide, sodium 
carbonate, potassium carbonate, sodium methy late, 
sodium acetate, sodium formate, potassium acetate, 
formic acid potassium, potassium propionate, tetramethyl 
ammonium chloride, tetramethyl ammonium hydroxide etc 
as example of base whose addition ispossible in coating 
composition of Claim 1-10. 
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[0031] 

x^u>7U:3-;u, ^/T-tzr^T;^-^. v7 
•teh^TJUww, x^u>?'J3-;i^e/^ux- 
4-fcKa4p^-y^U2-^>*/>, v?p 

b>yij3-^ % i-xh^rv-2-^P/\V-;u % 

*V-2-?P/\AJU, l-^P/-K+V-2-^P/</- 

peu>y'j3-;u^/>^ux--f ;i^ v^Ptfu 
>7'j3-;u^yx^;ux--rJU, h'J^Pt°U>y 
U3-;U^/*^7UX-t/u, vT^hVTVt^-jU, 

[0032] 

pH3~5 JIj£0>ISM14Xli pH8~12 
[0033] 

[0034] 
[0035] 



[0031] 

coating composition of Claim 1-10 becomes, when being 
applied to surface of the member, in order to be able to form 
smooth surface, trace including the leveling agent, it is 
possible . 

Addition of leveling agent, when especially composition is 
applied to the goods of large type with this invention , is 
profitable. 

ethyleneglycol, mono acetone alcohol, diacetone alcohol, 
ethylene glycol monomethyl ether* 4- hydroxy-4- methyl -2- 
pentanone , dipropylene Glico - Lu, propylene glycol , 
tripropylene Glico - it can utilize Lu and 1 -ethoxy -2- 
propanol, I - butoxy -2- propanol * I - propoxy -2- 
propanoi, propylene glycol monomethyl ether, dipropylene 
Glico - Lu monomethyl ether, dipropylene Glico - Lu 
monoethyl ether, tripropylene Glico - Lu monomethyl 
ether, diacetone alcohol, cellosolve etcideally. 



[0032] 

As for coating composition of Claim 1-10, when it keeps in 
container whichconsists of tinplate container and lining metal, 
when furthermore it is applied on metal component, it is 
desirable to be a weak acidity of pH 3~5 extent or a basic of 
pH 8-12 extent. 

[0033] 

As for coating composition of Claim 1-10, furthermore, from 
when, adds pigment, dye, storage stabilizer, propellant 
etc is possible . 

[0034] 

composition is applied by surface of member where you want 
todesignate surface as hydrophilicity with this invention , 
after that drying and solidification is done and makes thin 
film. 

Here drying with natural drying or heating is good with 
whichever ofdrying. 

[0035] 

As for film thickness of surface layer which is formed to 
member surface by the coating , it is desirable to make 0.4;mu 
m or less. 

So, if it does, clouding is prevented with diffuse reflectance of 
light to be possible, surface layer substantially becomes 
transparent. 

Furthermore, when film thickness of surface layer, is 
designated as 0.2;mu m or less, it is more desirable. 
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[0036] 

T-f^a--r-f>y^. 7P-a--f^>y 
xtr>a-f--r>?&, o-;ua-x-r>?&> »J 

[0037] 

HUSffl i.(»b^>+Mfl:tt,BB»»a« 10 
1M%) 

Ufc7;U<pH7, ffl»»»* io m*%.¥Bjffr 

gift 30nm)£, »fl:«y;U(pH10. BJPftMl 
10 M%, 3nm)£S*it 1/9 SIX 

3/7 lcfj:S«k5(ca*Lfca*^tt-€ ? ^ ; 7X 



5\ #2 K**"Ci*(3/7)-ei* 2°-efcofc 0 

SfeSiteffOlHM. 20W, FL20SS-W/18)I=J: 
yttMESttM 0.0lmW/cm 2 0>tt9tfft£IR 



#1 Unmt 96 ttffl&C: 2 # *-CTA<y.-tO) 

^s4oo mng&fftf=a£LTt 2'«i*i/c 
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So, if it does, coloration of surface layer can be prevented 
byinterference of light. 

In addition, if surface layer is thin, clarity of thin extent 
improves. 

Furthermore, if film thickness is made thin, abrasion 
resistance of surface layer improves. 

In order to form this kind of thin film, with this invention 
composition 0.0001 -20 mg/cm 2 extent it is desirable in 
member surface to apply, it is a range of the more preferably 
0.0005-1 mg/cm 2 extent. 

[0036] 

Application method to member surface of composition may 
be selectedappropriately with this invention , but it can utilize 
for example spray coating method, dip coating method, 
flow coating method, spin coating method, roll coating 
method, brush coating, bar coating, sponge coating or 
other method ideally. 

[0037] 

[Working Example(s)] 

Working Example 1 . (titanium dioxide+tin oxide, solid 
component concentration 10 weight% ) 

sol which disperses titanium dioxide particle which covered 
surface with the silica (pH 7 , solid component concentration 
1 0 weight%, average particle diameter approximately 30 
nm ) with, liquid which in order to become weight ratio 1/9 
and 3/7,mixes tin oxide sol (pH 10, solid component 
concentration 10 weighr%, average particle diameter 
approximately 3 nm ), on respective glass substrate coating 
fabric was donewith flow coating method, # 1 sample, #2 
sample was acquired by drying and solidification doing with 
the room temperature. 

Concerning production sample, 

hydrophilicization/hydrophilic maintainability talent under 
contact angle, interior illumination irradiatingof water 
immediately after producing, abrasion resistance, water 
resistance was appraised. 

contact angle of water immediately after producing was # 
with 1 sample (1 / 9) 5 *, # with 2 sample with (3 / 7) 2 * 

hydrophilicization/hydrophilic maintainability talent under 
interior illumination irradiating irradiated ultraviolet light of 
illumination 0.01 mW/cm 2 to sample surface with white 
fluorescent lamp (Toshiba Corp. (DB 69-054-3517 ) make, 20 
W, FL20SS* W/18 ) and appraised by measuring temporal 
variation of contact angle of water. 

# With I sample 2 * to it went down 96 hours, later after 
that,measured 400 hour lapses and later 2 * had maintained. 
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Ufc, _ 

lM»n?ffffiLfc. 

jfitrtttfi, 24 a*|BISaic-Ctt»^*4>lc*» 

[0038] 

*%) 

affi*$>ua**«Lfcll<b**>«t**att 
UfcyJWpH7, SfiSttlJt io m*%, 

gift 30nm)t,IMt«yJKpHlO,ffl»»»* 
I0 3nm)£Mtb 1/9, 3/7, 

5/5, 7/3, 9/i \zte&&?\zm£Ltzfo£, 



SrtWW«aitT-ea)ii*<b/«i*lt»tttttt* 

6fegft*T(l££SL 20W, FL20SS- W/18)(C<fc 

w#*mzm& o.oimw/cm 2 tf>«rt*a£ii 

»U 320 B#IH!&&tf 500 ftt 



#3 K8(l/9)T?f* 320 &fM'&lt 3\ 500 B#(?fl& 
#4 K»(3/7)-ett 320 ftmmt 2\ 500 ftRO* 

#5 K#(5/5)ria 320 ^ra^icii o°£fcy, 500 
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After # with 2 sample 96 -hour lapse 2 * with, measuring 400 
hour lapsesjater it maintained high-level hydrophilicity of 4 
♦extent. 

You appraised abrasion resistance, with rubbing test which 
uses plastic eraser. 

As a result, # both 1 sample, #2 sample 10 times rubbing 
doing, it did not peel off. 

With 24 hours room temperature sample half it soaked water 
resistance, in underwater,after several hours drying, with 
visual , it did with room temperature bycontrasting external 
appearance of immersed part and un immersed part. 

As a result, # both 1 sample, Wl sample you did not observe 
fault. 

[0038] 

Working Example 2. {titanium dioxide+tin oxide, solid 
component concentration 5 weight% ) 

sol which disperses titanium dioxide particle which covered 
surface with the silica (pH 7, solid component concentration 
1 0 weight%, average particle diameter approximately 30 
nm ) with, liquid which in order to become weight ratio 1/9, 
3/7, 5/5, 7/3, 9/1, mixes the tin oxide sol (pH 10, solid 
component concentration 1 0 weight% , average particle 
diameter approximately 3 nm ), in order with ultrapure water 
to become solid component concentration 5 weight%, it 
diluted, onrespective glass substrate coating fabric did with 
flow coating method, # itacquired 3 sample~#7 sample by 
drying and solidification doing with room temperature. 

Concerning production sample, 

hydrophilicization/hydrophilic maintainability talent under 
contact angle, interior illumination irradiatingof water 
immediately after producing was appraised. 

contact angle of water immediately after producing was # in 
each caseof 3 sample~#7 sample 2 *. 

hydrophilicization/hydrophilic maintainability talent under 
interior illumination irradiating irradiated ultraviolet light of 
illumination 0.01 mW/cm 2 to sample surface with white 
fluorescent lamp (Toshiba Corp. (DB 69-054-3517 ) make, 20 
W, FL20SS* W/l 8 ), appraised by of 320 hour later 
andmeasuring contact angle of water of 500 hour later. 

After # with 3 sample (1 /9) 320 hour 3 ♦ as much as 500 
hour later weremaintained 3 *. 

After # with 4 sample (3 / 7) 320 hour 2 *, as much as 500 
hour later weremaintained 2 *. 

n With 5 sample (5 / 5) 0 * with it became 320 hour, later 2 * 
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#6 §a*4(7/3)T-f* 320 mM&\z\t O'ttMs 500 
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[0039] 

Sttfl 3.(iHb* *>+»<b!8. @J&#;1£ 8 9 
9%) 

Lfc!/;U(pH7. H»»il* 10 99%.¥$tt 
30nm)£ % BfbS^MpHlO. Bfl*#iiS 
10 99%. 3nm)£99it 1/9 &7J 

2/8 ICfc*«|c;9£Lfc**. S^7KT@fl$^ 
,9& 8 99%lcfc£ «Mlc*HU -tti^fttf^ 

tt*Bft*^*zticj:y , #8 &m&tf#9 un 



efe^^<T(I£S, 20W. FL20SS- W/18)lC<fc 

ukmbb^m o.oimw/cm 2 <z>«n«^Ra 

If U 420 ttn«(D*£:CDttttA$»S-r«C 
tizMWmLtzo 



*<D&H.#8 #9 KfKDl^m 3'£* 
[0040] 

4.<i*<b**>+»<btt+tKP*i/x^i, 

-tz;UP-X(HEC)) 

Lfc7AKpH7. S##;lJt 10 99%. 

gift 30nra)<t,M^b^/;KpHI0. ®ff2#,9Jt 
10 99%. 3nm)£. 
5%#**£LTfcl*fctKP*'>x*JMs;un- 
X($y-fe;Mb^. SP400)£99tfc 30/60/10. 

20/70/10. 25/70/5. 20/75/5. 10/80/10. 10/85/5. 
30/65/5. 50/40/10. 40/50/10 iCft^J^lCji^L 

tzmz* mm*x>®M#mm 8 99%i=fc*<fc 
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maintainedas much as 500 hour later. 

# With 6 sample (7 / 3) 0 * with it became 320 hour, later 1 * 
maintainedas much as 500 hour later. 

After U with 7 sample (9/ 1) 320 hour 2 *, as much as 500 
hour later weremaintained 2 *. 

[0039] 

Working Example 3. (titanium dioxide+tin oxide, solid 
component concentration 8 weight% ) 

sol which disperses titanium dioxide particle which covered 
surface with the silica (pH 7. solid component concentration 
1 0 weight%. average particle diameter approximately 30 
nm ) with, liquid which in order to become weight ratio 1/9 
and 2/8,mixes tin oxide sol (pH 1 0. solid component 
concentration 10 weight%. average particle diameter 
approximately 3 nm ), in order with ultrapure water to 
become solid component concentration 8 weighr%, itdiluted, 
on respective glass substrate coating fabric did with flow 
coating method,# it acquired 8 sample and # 9 sample by 
drying and solidification doing with room temperature. 

Concerning production sample, 

hydrophilicization/hydrophilic maintainability talent under 
contact angle H interior i llumi nation irradiatingof water 
immediately after producing was appraised. 

contact angle of water immediately after producing was # in 
each caseof 8 sample. #9 sample 3 * 

hydrophilicization/hydrophilic maintainability talent under 
interior illumination irradiating irradiated ultraviolet light of 
illumination 0.01 mW/cm 2 to sample surface with white 
fluorescent lamp (Toshiba Corp. (DB 69-054-3517 ) make, 20 
W. FL20SS* W/18 ), appraised by measuring contact angle 
ofwater of 420 hour later. 

As a result, # 3 * it maintained in each case of 8 sample. #9 
sample. 

[0040] 

Working Example 4. (titanium dioxide+tin 
oxide+hydroxyethyl cellulose (HEC )) 

sol which disperses titanium dioxide particle which covered 
surface with the silica (pH 7 % solid component concentration 
1 0 weight% % average particle diameter approximately 30 
nm ) with, tin oxide sol (pH 10. solid component 
concentration 10 weight%. average particle diameter 
approximately 3 nm ) with, liquid which in order to become 
weight ratio 30/60/10. 20/70/10. 25/70/5, 2 0/75/5, I 0/80/1 
0, 1 0/85/5, 3 0/65/5, 5 0/40/10. 40/50/10, mixes 
hydroxyethyl cellulose (Daicel Chemical Industries Ltd. (DB 
69-054-0729 ), SP400 ) which is made 5% aqueous solution 
beforehand with ultrapure water, in order with ultrapure water 
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to become solid component concentration 8 weight%, in 
diluting.on respective glass substrate coating fabric doing 
with flow coating method andwith room temperature drying 
and solidification doing depending, # 10 sampled 18 sample 
were acquired. 

Concerning production sample, 

hydrophilicization/hydrophilic maintainability talent under 
contact angle* interior illumination irradiatingof water 
immediately after producing, stability of clarity, 1 iquid of 
abrasion resistance* water resistance, coating was 
appraised. 

Result is shown in Table I. 

Furthermore it irradiated ultraviolet light of illumination 0.01 
mW/cm 2 under interior illumination irradiating to sample 
surface hydrophilicization/hydrophilic maintainability talent, 
with white fluorescent lamp (Toshiba Corp. (DB 
69-054-3517 ) make, 20 W, FL20SS* W/18 ), it appraisedby 
measuring contact angle of water of 96 hours later. 

You appraised clarity of coating with H value (%) of the haze 
meter. 

As for stability of liquid you appraised external appearance of 
liquid after 6 days leaving (presence or absence of gelation, 
precipitation) and hydrophilicization/hydrophilic 
maintainability talent under contact angle, interior 
illumination irradiating orwater immediately after producing, 
with presence or absence of change of the basic characteristic 
such as abrasion resistance. 

measurement method of other analysis item is similar to 
Working Example 1. 

[0041] 

[Table 1] 





TiOs/SnCfc/HEC 




9C5h$«M 


mm 


Wctt 


HI (%> 




#10 


.30/60/10 


5° 


3° 


>70 


0 


0.52 




#n 


20/70/10 


14' 


3° 


>70 


0 


0.51 


O 


#12 


25/70/15 


6° 


3° 


>70 


0 


0.54 


O 


#13 


20/75/5 


if 


3° 


>70 


0 


0,56 


O 


#14 


10/80/10 


25* 


3* 


>70 


0 






#15 


10/85/5 


16° 


3° 


40 


0 


0.71 


0 


#16 


30/65/5 


5° 


3° 


24 




0.64 


0 


#17 


50/40/10 


4° 


3' 


26 


0 


1.15 


0 


#18 


40/50/10 


4° 


3° 


70 


0 


0.85 


0 



[0042] 

#10 mm is un<D^?ti<Dum. fiifti 



[0042] 

# Each sample of 10 sample-* 18 sample, contact angle of 
water immediately afterproducing 30 * was under. 
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[0043] 

5.(iWk^>+||fl:»fPVA,H»» 5 S 

Lfc7;KpH7, @fl2#,lJt 10 M%. ¥*3tt 

30nm)fc.iWbtt7;KpH10,H»^a« 
10 M%. 3nm)t. ^Affltt*^ 

4%*»»iLr*5t^c»»^>fti! PVA(B* 
£fiWA. GL03)tSJiit 55/5/40, 50/10/40. 
60/10/30 . 30/30/40 , 35/30/35 , 50/25/25 . 
35/35/30 . 50/40/10 . 10/60/30 % 20/60/20 . 
20/70/10, 10/80/10. 15/80/5 IC&S^dKiln L 



fig. 6fe«l3teff(*2£»,20W.FL20SS-W/18) 
UUttMiliaH O.OImW/cm 2 tf>£ttti£ 
$#L.200 B»IH|ttO)^(OftMft$9l%^ 
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# Each sample of 10 sampled 18 sample, 3 * to 
hydrophilicization was done wider interior illumination 
irradiating. 

# It withstood each sample of 10 sample~#l8 sample, plastic 
eraser rubbing of 20 time or greater. 

water resistance, liquid ammonia characterization was 
satisfactory # concerning sample which among of 10 
sample~#I8 sample measured. 

H value of haze meter under 2%, was transparent in general 
#concerning sample which among of 1 0 sampled 1 8 sample 
measured. 

[0043] 

Working Example 5. (titanium dioxide+tin oxide+PVA, solid 
component 5 weight% ) 

sol which disperses titanium dioxide particle which covered 
surface with the silica (pH 7. solid component concentration 
1 0 weight%. average particle diameter approximately 30 
nm ) with, tin oxide sol (pH 10, solid component 
concentration 10 weight%, average particle diameter 
approximately 3 nm ) with, liquid which in order to become 
weight ratio 55/5/40. 50/10/40. 60/10/3 0, 3 0/30/4 0, 3 
5/30/3 5, 5 0/25/2 5, 3 5/35/30. 50/40/1 0, 1 0/60/30. 
20/60/20.20/70/1 0, 1 0/80/1 0, 1 5/80/5, mixes partially 
saponified type PVA (JSR Corporation (DB 69-056-7144 ), 
GL03 ) which is made 4% aqueous solution beforehand with 
ultrapure water, in order with ultrapure water to become solid 
component concentration 5 weight%, in diluting.on respective 
glass substrate coating fabric doing with flow coating method 
andwith room temperature drying and solidification doing 
depending, # 19 sample~#3l sample were acquired. 

Concerning production sample, 

hydrophilicization/hydrophilic maintainability talent under 
contact angle, interior illumination irradiatingof water 
immediately after producing, abrasion resistance, water 
resistance was appraised. 

Result is shown in Table 2. 

Furthermore it irradiated ultraviolet light of illumination 0.01 
mW/cm 2 under interior illumination irradiating to sample 
surface hydrophilicization/hydrophilic maintainability talent, 
with white fluorescent lamp (Toshiba Corp. (DB 
69-054-3517 ) make, 20 W. FL20SS* W/18 ), it appraisedby 
measuring contact angle of water of 200 hour later. 

measurement method of other analysis item is similar to 
Working Example 1 . 

[0044] 

[Table 2] 
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TiOj/SnOi/PVA 


vmm 


2Q0h&S»a 


hi- WAtMM 


#19 


Sf/$/*fi 


vr 


0« 






#20 


50/10/40 


22 s 


3' 


80 




#21 


60/0&£lQ 


6° 


0' 






#22 


30/30/40 ~~ 


14° 


? 






#23 


35/30/35 


9° 


0° 




0 


#24 


50/25/25 


14° 


2' 


10 




#25 


35/35/30 


5° 


0° 






#26 


50/40/10 


6* 


& 




0 


#27 


10/60/30 


35 s 


3' 


46 


0 


#28 


20/60/20 


17' 


1' 




0 


#29 


20/70/10 


10° 


0' 




0 


#30 


10/80/10 


16" 


1' 




0 


#31 


15/80/5 


ir 


o- 




o 



[0045] 

#19 i**Mm tmwttiount. mm 
#19 tm~tt3\ un<o^rti0um,m^m 

X. 10 IslJil±(D^7X^<7;SL3*A^l)lcM 
Ktzo 

[0046] 

%m*i><)*xWimuzMit*^itLtti*ft 

30nm)ct,^b^/JU(pH10,@B^ljS 

4%*%fctiTtii*tzmt'ri'<m pva(b* 

£fiWA,GL03)£Mit 20/60/20,20/70/10. 

io/so/ioKfc&J^fc^L*:;*^ *g$;k-e@ 

ummzo 



mmmuzo 



[0045] 

# Each sample of 19 sample~#31 sample, contact angle of 
water immediately afterproducing 40 * was under. 

# Each sample of 19 sample~#31 sample, 3 * to 
hydrophilicization was done under interior illumination 
irradiating. 

It withstood plastic eraser rubbing of 10 times or more # 
concerning sample which amongof 19 sample~#3 1 sample 
measured. 

water resistance was satisfactory # concerning sample which 
among of 19 sample~#31 sample measured. 

[0046] 

Working Example 6. (titanium dioxtde+tin oxide+PVA, solid 
component 8 weight% ) 

sol which disperses titanium dioxide particle which covered 
surface with the silica (pH 7 % solid component concentration 
1 0 weight%, average particle diameter approximately 30 
nm ) with, tin oxide sol (pH 10 , solid component 
concentration 10 wetght%. average particle diameter 
approximately 3 nm ) with, liquid which in order to become 
weight ratio 20/60/20, 20/70/1 0, I 0/80/10, mixes partially 
saponified type PVA (JSR Corporation (DB 69-056-7144 ), 
GL03 ) which is made 4% aqueous solution beforehand with 
ultrapure water, in order with ultrapure water to become solid 
component concentration 8 weight%, in diluting,on respective 
glass substrate coating fabric doing with flow coating method 
andwith room temperature drying and solidification doing 
depending, # 32 sample~#34 sample were acquired. 

Concerning production sample, contact angle of water 
immediate! yafter producing and 

hydrophilicization/hydrophilic maintainability talent under 
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interior illumination irradiating wereappraised. 

contact angle of water immediately after producing was # 
with 32 sample (20/60 / 20) 32 * # with 33 sample (20/70 / 
10) 27 *, # with 34 sample (10/80 / 10) 30 * 

hydrophilicization/hydrophilic maintainability talent under 
interior illumination irradiating irradiated ultraviolet light of 
illumination 0.01 mW/cm 2 to sample surface with white 
fluorescent lamp (Toshiba Corp. (DB 69-054-3517 ) make, 20 
W„ FL20SS* W/18 ), appraised by measuring contact angle 
ofwater of 144 hours later. 

As a result, # in each case of 8 sample, #9 sample 3 * to 
hydrophilicization it was done. 

[0047] 

[Effects of the Invention] 

According to this invention, complexity of in operation being 
little and safe.it consists of aqueous solution of single liquid 
type which is superior even in the stability of liquid whose 
also influence to environment is little, from room temperature 
with low temperature of 200 degrees extent it is fixation 
possible in the substrate, at same time coated surface 
high-level coating composition which hydrophilicization it 
can do can be offered according to photoexcitation of 
photocatalytic titanium dioxide. 
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